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the uranium-actinium, and another whose parent substance is
thorium.
The laws governing the progressive disintegrations are so well
known that, as we saw in Chapter 4, the age of the earth can be
calculated by measuring the relative amounts of the parent sub-
stance and its products found sealed in a rock. Some of the
radioactive elements are long-lived, some transitory. Half of an
original quantity of uranium disintegrates in 4670 million years;
half of some radium emanation in 3.85 days. Radium A, the
residue left when atoms of radium emanation eject alpha particles,
reaches half-value in three minutes; radium D, in 16.5 years. In
our coffee-can spinthariscope, the radioactive matter left after the
first few months was largely the long-lived radium D produced at
the expense of the short-lived radium emanation by way of radium
A, B and C; and the bright sparks on the fluorescent screen were
due principally to alpha rays yielded by radium F (polonium),
which disintegrates to half-value in 136 days but is continually
replenished by radium D via radium E. Not all of the radioactive
elements emit alpha rays. Radium E, for example, radiates only
beta and gamma rays. The loss of a beta particle (electron) does
not change the atomic weight appreciably.
Every second a certain fraction of the total number of atoms
present explode. The value of the fraction is different for differ-
ent radioactive substances; but for a given element it remains
constant, regardless of anything we may do, until the disintegra-
tion is nearly complete. What happens when only a few atoms
are left, too few to permit the fractional law to apply, we do not
know. Half of an original number of radium atoms explode in
the first 1690 years; half of the remaining half in the next 1690
years; half of the residue in the next 1690 years; and so on and
on through the ages. This law is followed with mathematical